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(54) ATTENUATOR OF TURNING EFFORT OF ROTOR 

(57)Abstract: 

PURPOSE: To obtain stable damping force against 
rotation and to reduce maintenance manpower by 
arranging a conductor movable relatively to a magnet 
between the magnet and a magnetic body. 
CONSTITUTION: A rotary shaft 1 is born by a housing 2 
through a bearing 1a where a magnetic ring body 3 is 
secured to the inside of the housing 2 and a conductor 4 
having a flange section 4a is arranged to shield the 
magnetic body 3. A cylindrical or tubular body 5 is 
secured to the rotary shaft 1 such that it can move 
relatively to the magnetic body 3, while facing therewith, 
through the conductor 4 and even number of magnets 6 
are arranged at the outside thereof such that N pole and 
S pole appear alternately. In other words, magnets 6 

having alternating polarity produce magnetic lines of flux which causes production of eddy 
current in the conductor 4. The eddy current produced through rotation of the magnets 6 
around the rotary shaft 1 functions to retard the rotation thus producing damping force 
proportional to the rotational speed of the magnets 6. 
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(54) NAME OF INVENTION: Rotor Rotational Reduction Device 

(21) Application Number: S63-223314 

(22) Filing Date: September 6, 1988 
(72) Inventor: Masaki Tanaka 

Toshiba, Ltd., Kawasaki, Kanagawa 
(72) Inventor: Keichi Namiko 

Toshiba, Ltd., Kawasaki, Kanagawa 
(72) Inventor: Shinichiro Nishida 

Toshiba, Ltd., Kawasaki, Kanagawa 
(72) Inventor: Seichi Ueno 

Toshiba, Ltd., Kawasaki, Kanagawa 
(71) Applicant: Toshiba., Ltd. 

Kawasaki, Kanagawa 

(74) Representing Attorney: Fumio Ohgo . 

DESCRIPTION 

1 . Name Of The Invention: Rotor Rotational Force Attenuator 

2. Claims 

(1) A rotor rotational force attenuator comprising a large radius cylinder outer housing and a 
small radius cylindrical or tubular body supported on the same axis within the outer housing, for 
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which the interior of said external housing is formed with a ring-shaped magnetic body, and 
magnets appearing with alternating N and S poles are disposed facing outward from the 
circumference of said cylindrical or tubular body, and a conductor, disposed between these 
magnets and said magnetic body, that moves relative to the magnets. 

(2) A rotor rotational force attenuator comprising a large radius cylinder outer housing and a 
small radius cylindrical or tubular body supported on the same axis within the outer housing, for 
which the exterior of said cylindrical or tubular body is formed with a ring-shaped magnetic 
body, and magnets appearing with alternating N and S poles are disposed facing inward from the 
inner circumference of said outer housing, and a conductor, disposed between these magnets and 
said large diameter cylinder (sic), that moves relative to the magnets. 

3. Detailed Description Of The Invention 

(Purpose Of The Invention) 

(Industrial Field Of Application) 

This invention relates to improvement of rotational force attenuators for rotating mechanisms. 
(Prior Art) 

Among former rotating mechanism rotational force attenuators, there have been various types of 
so-called brakes, including those that operate braking by methods applying mechanical friction 
and methods applying viscosity. 

With the first-mentioned methods, because they utilize mechanical friction, working life is 
impacted by abrasion of the braking mechanism, requiring maintenance and replacement of the 
device; additionally, dust is generated by the friction, and operation can be adversely impacted 
by contact of dust with rotating parts. 

Braking by use of viscosity differs from friction braking in that rotational force is absorbed by 
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viscosity, but issues arise with enclosure (sealing) of the viscous liquid during manufacturing, 
and a further disadvantage is lack of stability during mechanism maintenance corresponding to 
alteration of viscous properties that accompany temperature changes in the locality. 

(Problem To Be Solved By This Invention) 

As described above, rotational force attenuators of former rotating mechanisms had various 
difficulties related to composition and long-term use. 

This invention fulfills the purpose of eliminating the above-described difficulties with former 
methods by obtaining attenuation through use of magnetic flux, without employing friction or a 
viscous fluid. 

(Composition Of The Invention) 
(Means For Solving The Problem) 

The invention of Claim 1 is a rotor rotational force attenuator comprising a large radius cylinder 
outer housing and a small radius cylindrical or tubular body supported on the same axis within 
the outer housing, for which the interior of said external housing is formed with a ring-shaped 
magnetic body, and magnets appearing with alternating N and S poles are disposed facing 
outward from the circumference of said cylindrical or tubular body, and a conductor, disposed 
between these magnets and said magnetic body, that moves relative to the magnets. 

The invention of Claim 2 is a rotor rotation attenuator comprising a large radius cylinder outer 
housing and a small radius cylindrical or tubular body supported on the same axis within the 
outer housing, for which the exterior of said cylindrical or tubular body is formed with a 
ring-shaped magnetic body, and magnets appearing with alternating N and S poles are disposed 
facing inward from the inner circumference of said outer housing, and a conductor, disposed 
between these magnets and said large diameter cylinder (sic), that moves relative to the magnets. 

(Operation) 
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As described above, both the inventions of Claim 1 and Claim 2, regarding the rotating 
mechanism attenuator comprised by combining of a relatively moving outer housing and rotating 
cylindrical or tubular body, by rotational movement of magnets disposed on either side between 
the rotating bodies that move relatively, cause attenuation of rotational force by use of the 
working of force in which eddy current generated in the conductor impedes rotational operation. 

(Embodiment) 

The following refers to Figures 1 through 4 in offering detailed explanations of embodiments of 
the rotor rotational force attenuator of this invention. 

Figure 1 is a cross section drawing showing embodiment 1 of this invention, wherein rotating 
shaft 1 connected to such as a motor is supported for free rotation in relation to outer housing 2 
by means of socket la. 

Ring-shaped magnetic body 3 of material such as iron is fixed on the interior side of outer 
housing 2, and conductor 4 having flange 4a is fixed in the same way to outer housing 2 in order 
to cover magnetic body 3. 

Cylindrical or tubular body 5 is fixed to rotating shaft 1 so as to move relatively in relation to 
magnetic body 3 through conductor 4, and as shown in Figure 2, multiple magnets 6 are arranged 
at the outer side of body 5 with N and S poles appearing alternately. 

The following refers to Figure 3 in explaining the rotational force attenuation operation of this 
invention incorporated into the structure described above. Figure 3 is a cross section drawing 
showing a cut-away section as seen for the cross section indicated by line A-A of Figure 1 . 
Figure 3 uses symbols identical to those of Figure 1 and omits their explanation. 

The lines of magnetic flux from magnets 6 that alternate in pole direction are generated in the 
direction shown by the arrows, and eddy current is generated in conductor 4 by magnets 6. 
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Accordingly, as magnets 6 rotate around the center of rotating shaft 1, the generated eddy current 
works with force in a direction that impedes that rotation, so attenuation force operates in 
proportion to the rotation speed of magnets 6. 

In Figures 1 through 3, magnets 6 are established on the cylindrical body, and these are explained 
as rotating with rotating shaft 1, but because the same operation can be obtained as long as 
conductor 4 and magnets 6 rotate relatively, the structure could be configured so that the magnet 
side is fixed and the outer housing is rotated. 

This invention enables exactly identical effect by converting the structure of embodiment 1 so 
that the elements of the outer housing are used on the rotating side and the elements of the 
rotating side are used on the outer housing side. 

Namely, as shown by cross section drawing Figure 4 for embodiment 2 of the invention, 
ring-shaped magnetic body 3 is formed on the outer side of rotating cylinder body 5, and 
magnets 6 are arranged so N and S poles appear alternately while facing inward from the inner 
side of outer housing 2, and conductor 4 is established on rotating shaft 1 between magnets 6 and 
the cylinder. 

As with Figure 1, the effect is that eddy current is generated in conductor 4 by rotational 
movement of magnet 6 and the force operates in the direction that impedes rotational movement, 
by which the rotational force of rotating shaft 1 is attenuated. In addition, in this embodiment, 
the same effect can be obtained if conductor 4 is made the fixed side and magnets 6 are made the 
rotating side. 

As explained above, the rotor rotational force attenuator of this invention produces a highly 
reliable device composed of a simple structure, and because it does not utilize mechanical 
friction or viscosity as with former methods, it does not require consideration of mechanical 
friction or deterioration of viscosity. 

(Effect Of The Invention) 
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This device of this invention has a simple composition formed by combining magnets on a 
rotating shaft, a magnetic body that passes magnetic flux, and a conductor that generates eddy 
current loss, and because it obtains stable rotational attenuating force without using any type of 
mechanical friction, it has large effect in implementations such as designs for reduction of labor 
in maintenance control such as maintenance inspections. 

4. Brief description of the drawings 

Figure 1 is a cross section drawing showing embodiment 1 of the rotor rotational attenuator of 
this invention. Figure 2 is a perspective drawing showing the rotation body removed from the 
device shown in Figure 1 . Figure 3 is a cross section drawing of the portion of Figure 1 indicated 
by line A-A. Figure 4 is a cross section drawing showing embodiment 2 of this invention. 

1: Rotating Shaft 

2: Outer Housing 

4: Conductor 

5: Cylindrical Or Tubular Body 
6: Magnet 

Representing Attorney: Fumio Ohgo 
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Fig. 2 
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Fig. 3 



2 




Fig. 4 
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